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PABOYAS TIPOTPAMMA

y4uebHoro npegmera «buosiorus. BazoBbrii YPOBEHb»

JuIs obydaromuxes 10 — 11 x1accos

C HCMIOJIb30BaHHEM OﬁOpyL[OBaHHH €CTCCTBEHHO - HaquOﬁ HallpaBJE€HHOCTH

«Touka pocra»

Monacroipume 2024



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTUU TEOPETHUECKYI0 OCHOBY JJisi
OTIpEICICHUs] TMOIX0J0B K (POPMHUPOBAHUIO COJACPNKAHUSA YyueOHOTo MpeaMera
«buonorus» coctaBwiaM: KoHUeNTyampHble mnojoxenus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJAEp)KaHUA, pe3ylbTaToB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENsSIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit ®denepaiyu, a TakKe TMOJOXKEHUS O
cnerupuke OMONOTHH, €€ 3HAYCHUHU B TTO3HAHUY KUBOW MPUPOJBI U 00€CTIeUeHNN
CYIIIECTBOBAaHUS 4ejoBeYecKkoro oodimiecTBa. COrjacHO Ha3BaHHBIM MOJIOKCHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O LEsX, 00 oOmein
CTpaTerud OOy4eHHUs, BOCHUTAHHUS U PA3BUTUA OOYUYAIOIIMXCS CPEICTBAMHU
y4eOHOro mnpenMera «buUOJOTHS», oOmpenenser o0s3aTebHOe MNPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYypy, pacmpeieiieHue Mo pasfeiaM U TeMaM,
PEKOMEHIyEMYIO TOCJIEI0BATEILHOCTh U3yUEHUs YU4eOHOTro Marepuasa ¢ y4EToM
MEXIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIbHOIO
MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIMnXCsl.

B nporpaMmme 10 OHOJIOTMHM Tak)Ke€ YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeJIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAaHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOM
NeSITeIbHOCTH/YIEOHBIX JIEHCTBHM OOYYaIOMIMXCA IO OCBOCHHUIO COJCPIKAHHUS
OMOJIOTUYECKOr0 00pa30BaHUsI.

B nporpamme mo omonoruun (10-11 kmaccel, 0a30BbIl ypOBEHB) pean30BaH
MPUHITUIT TPEEMCTBEHHOCTH B M3y4YCHMHM OHWOJoruM, Ojarojapss 4yeMmy B HeW
MPOCMATPUBAECTCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, IKOJIOTUUYECKOTO MBIIIUICHUS, MPEICTABICHUN O 3J0POBOM
oOpaze *KU3HU U OEpeKHBIM OTHOIIEHHWEM K OKpYXKaloIlled MPUPOJHOU cpele.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEeONOIOTHUYECKUX TEOPU, a TAK)KE 3HAHWUN O
CTPOCHUU KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOLIECCOB B MpPOrpamMMme Mo OMOJIOTHU YJIEJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI pEIICHUS PUKIIAIHBIX 3a/a4, B
TOM 4YHUCJe. TPO(HUIAKTUKYA HACIEJCTBEHHBIX 3a00JICBaHMI 4YeIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIeCO00Pa3HOTO TOBEACHHUS B OKpYXKalolled NPUPOAHOW Cpejae, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOW ACSATEILHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CMJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
y4eOHOrO TpenMera «bHoNoTus» MPOJIUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIIOBUH JIJIsl PEIICHUs OJTHOM M3 aKTyalIbHbIX 3314 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraetr ¢GOpMHUpPOBaHME Yy  OOyYaroIIMXCs
CIOCOOHOCTH aJalTHPOBAThCS K HW3MEHEHUSM JWHAMUYHO pPa3BUBAKOLIETOCA
COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecreunBaeT (GOPMHUPOBAHUE Yy OOYUYAIOIMIUXCS TMPEACTABICHUN O
HAay4YHOU KapTUHE MUpA, pacliupseT U 0000IIaeT 3HaHUS O KUBOW MPHUPOJAE, €€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHU3allid WM HBOJIOLUH, CO3MAET
yCIOBUSL ~ JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHMSA
(YHKIMOHAIBPHOW TI'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, YKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW NPHUPOAE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl pELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJay  CpelHero  o0mero o0pa3oBaHMs,  COLHUAIM3ALUU
oOyuaronuxcs. M3ydenue 6uosornu odecrieynBaeT yciaoBus s GOpMUpPOBaHUS
VMHTEJUIEKTYAJIbHbIX, KOMMYHHMKAallMOHHBIX M  MH(QOPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HHTETrpaldd OHOJOTMYECKHX 3HAHHUM C
IPEJICTABICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHUS O NpeIHA3HAYEHUH Yy4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY JUIsl OMNpEAENICHHs MOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAaHUS, TMPEACTABIEHHOTO B MporpaMMme o
OuooruM.

Ot6op coxepkanus yueOHOro mpeameTra «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHN KyJIbTypOCOOOpPAa3HOrO IMOJAXO0Jd, B COOTBETCTBUHU C
KOTOPBIM OOy4aromuecs: JOJKHBI OCBOMTH 3HAaHHWA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus O00IIEH KyJbTYphI, OMNpEACNSAIONIUE aJeKBAaTHOE TOBEJCHUE
YeJIoBeKa B OKPY’KAroIIeH MPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B MOBCEIHEBHOM
XKU3HU U MPaKTUUYECKOM JesTesnbHOCTH. Ocoboe MecTo B 3TOH CHUCTEME 3HaHMi
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIyKaT OCHOBOMW /1711 (pOPMUPOBAHUS
IIPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE Mupa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TI'yMaHHU3allUu
OHoNOruuecKoro oopa3zoBaHusl.

CtpykTypupoBaHHe cCOJEp>KaHUs ydyeOHOro marepuaja B Mporpamme IO
OMOJIOTUM OCYIIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHHS] 3HAHMK 00
OTIIMYUTENBHBIX OCOOCHHOCTAX JKMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allviu U
3BOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIETYIOLIME COAEPKATENbHbIE JIMHUN: «bronorus kak Hayka. Metoasl
Hay4yHOro mno3HaHus», «Kietka xak Ouonoruueckass cuctema», «OpraHuszM Kak



ononornyeckas cucrteMa», «CucreMa M MHOTOOOpa3ue OpPraHUYECKOrO MHUPa»,
«IBOJIIOIUS AKUBOU MPUPOABD?, K IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTHU.

[lens m3yuenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE OOyYalOIUMHUCSA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAJIBLHOM
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra | MPUOOpPETEHHE YMEHUU
WCIIOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBUN B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUSI PA3JINYHBIX KU3HEHHBIX TIPOOJICM.

JocTtuxeHnue 1enyu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
ypPOBHE 00€CIIEUMBACTCS PEIICHUEM CIISTYIONINX 3a/1ay.

OCBOCHHE OOYYAIOITUMUCS CHUCTEMbI 3HAHMH O OHMOJOTMYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOU
1. (GOPMUPOBAHMS MPEACTABICHUNA O €CTECTBEHHO-HAyYHOM KapTUHE MHpPA, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOO0Pa3Hi U OCOOCHHOCTSX JKMBBIX
CHCTEM Pa3HOTO YPOBHS OpraHMU3aIMH, BbIIAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTUH;

dbopmMupoBaHUe y OOYy4YarOIIUXCS TMO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHAIM3a JAHHBIX O MYyTSAX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IVISA0B, HACH M TMOAXOJ0B K HM3YUCHHUIO JKMBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3alINH;

CTAaHOBJICHHE y oOydaromuxcsi oOueld KyabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLEHUBATH SIBIICHUSI OKPYKAIOIIETO
MHpa >KUBOM NPUPOJBI HAa OCHOBAHWM 3HAHUN W OIbBITA, MOJYYCHHBIX MPHU
H3YYCHHH OMOJIOTHH,

dbopMupoBaHHe Yy OOYyYarONIUMXCS YMEHUN WUIFOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW NESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIISHUS K HEH, COOTIOICHHUS dTHUCCKUX
HOPM IIPU MPOBEJACHUN OMOJIOTUUYECKUX UCCIICI0BaHUM;

OCO3HAHHUE IICHHOCTH OWOJOTUYECKUX 3HAHWU ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, U151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS,

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBHM CBOEU JIESITEIBHOCTH 110 OTHOILICHUIO K OKPYXKAKOUIEN Cpele,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHWE U COONIOACHUE Mep NPODOUIAKTHKA
3a00JIEBaHH.

B cucreme cpemnero oOmiero oOpasoBaHusi «buosnorus», mzydaemass Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIbHBIM yUEOHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o01acTu « EcTecTBeHHO-HayUHbIE TIPEIMETHI».



Jlnst m3ydenus: Ononoruu Ha 6a30BOM yPOBHE CpEHETr0 001Iero 00pa3oBaHus
orBoautcs 68 gacos: B 10 kmacce — 34 gaca (1 yac B Hexemo), B 11 kiacce — 34
qaca (1 gac B Heneno).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykKaMmu, (puiiocoduelt, STUKON, SCTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo 1l TO3HAHUS KUBOKM TTPHPO b (HAOIIOACHKE, SKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KiaacCUpUKalus, MOJACIMPOBAHUE, CTaTUCTUYEeCcKas o00padoTka
JTaHHBIX).

JleMOHCTpaL UK

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl U cxembl: «MeTo bl MO3HAHUS )KHUBOUM MPUPOIBI».

JlaGopaTopHblie ¥ NpakTH4YecKue padoThbl:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMUYHBIX METOJOB MpU
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPTaHU3AIUA.

Xussie cuctembl (OMOCHCTEMBI) Kak MPeAMET U3ydeHus: ouonorun. OTindue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMocHCTEM U X pa3HOOOpa3ue. YPOBHU OpTaHHU3alMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHbIA, MNOMYISLHUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTreOIeHOTHYCSCKHUI), OHOChEpHBI.

JlemoHcTpauuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HW», «YPOBHU OpPTaHHU3AIUN
YKABOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKHii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI. MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bo/ia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BelIeCTB B KieTke. l[lomnepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHne 0eTKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl ([epBHYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XUMHUECKHE CBOWcTBa OenkoB. buonornueckue
GbyHKIMH OEITKOB.



depmenTtsl — Owuonormyeckue Karanusatopbl. CTpoeHue (QepMmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crnenuduuHoctb. KodepMmeHThl. BuTamuHsbl.
OT1nuyust pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYrieBoabl: MoOHoOcaxapuibsl  (INIIOKO3a, pubo3a ©  JIe30KCHpu003a),
nucaxapuasl  (caxaposa, JaKTo3a) M Toiucaxapuabl  (Kpaxmani, TIIMKOTEH,
IeJITF0II03a). bronorndeckre GyHKIUN YTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopobHble  cBOMcTBA. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
YTJIEBOJI0B, OEIKOB U JUIHUA0B KaK UICTOYHUKOB SHEPTUH.

HykneunnoBeie xkwucnotrel: JHK u PHK. Hykineotuast — MoHOMEpHI
HyKJIeuHOBBIX KUCHOT. Crpoenue n pynkuuu JIHK. Ctpoenne nu ¢pynkuun PHK.
Bunsl PHK. AT®: crpoenne u QpyHKIMH.

[{uTosnorus — Hayka o kierke. KnertodHas Teopust — npuMep B3auMOACHCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka xak mnenoctHasd xuBas cucteMa. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisekysbl /JIHK kak renerudeckuil amnmapar,
CUCTEMA CUHTE3a OeJIKa.

Tunel KIETOK: »yKapuoTHuUecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpPOEHMS MpoKapuoTHueckod kineTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHOM KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatuueckas memOpana, e€ cpoiictBa u ¢pyHKuuu. [{urormaszma u eé
opranoussl. OmHoMeMmOpaHHbie opraHowabl kieTku: OIIC, ammapar I'onbmkw,
I30CcOMBL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKHA: MHUTOXOHIPHUH, IIJIACTHIBI.
[Ipoucxoxnenne MUTOXOHIApUM M mactua. Buasl mmactun. HememOpanHbie
OpPraHoubl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTuku. QyHKIIUY OPraHOUI0B KIIETKU. BriroueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JlemoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, Ix.
YorcoH, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[unarpammel:  «PacnpeneneHue XUMHUYECKUX DJJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XUMHUUECKUX JIEMEHTOB B )KUBOU IIPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOAbI», «bruocunres 6enka», « CTpoeHue MOJIEKYJIbl OenKa,
«Ctpoenue ¢pepmenta», «HykinenHoBwie kuciorsl. JJHK», «CtpoeHne mMonexybl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKU», «CTpOeHue KUBOTHOW KIIETKU»,
«CTpoeHre pacTUTEIbHON KIETKU», «CTpOeHHE TNPOKAPHUOTUUECKON KIETKU»,
«CTpoeHue szipa KIETKu», «YTIeBOAb, «JIMmuab».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl TMPOBEACHUS
HAOMIOACHUHM, H3MEPEHHUH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpPaKTUYeCKUE PAdOThI:

JlabopatopHass pabora Ne 1. «M3ydeHuwe KaTaIUTUYECKOW aKTHMBHOCTU
(depMenTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaa3bl)».

JlabopatopHas pabora Ne 2. «M3yyeHue CTpOeHUS KJIETOK PpACTECHUH,
YKUBOTHBIX W OaKTepuil MoJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OTMCAHUEY.

Tema 4. ’KusnenesiTeJIbHOCTb KJIETKH.

OOMeH BeIEeCTB, WK MeTaboIu3M. AcCUMMWIALUSA (IIaCTUYECKUN OOMEH) U
JTUCCUMIIIALNS (PHEPreTHUSCKHii OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMS BEIIECTB M JHEPIrUd B MOHUMAHUU
MeTabom3Ma.

Tunel oOMeHa BelecTB: aBTOTpOdHBIN U rerepoTpodHbiil. Poib hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CeroBas U TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTL (hOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a NS KU3HU
Ha 3emie. Brausinue ycnoBuil cpenbl Ha (OTOCMHTE3 U CIOCOOBI MOBBIIIIEHUSI €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOoCHHTe3. XEeMOCHUHTE3Upytolue 0akrepun. 3HaUyeHUE XEMOCHHTe3a s
JKA3HU Ha 3eMJIe.

DHepreTuueckuid oOMeH B KieTKe. PacriernsieHue BENIeCTB, BBIJICJICHHE U
aKKyMYJUPOBaHHE DHEPrUU B KIETKE. OTambl JSHEPreTUYECKOro oOMeHa.
I'mukonmus. bpoxeHue um ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurensHoe dbochopunupoBanue. O HEKTUBHOCTh
HHEPreTUIECKOro OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHernueckas wuHpopmauus u JHK.
Peanuzanus renetnyeckod MH(pOpMAIUU B KJIETKE. |'@HETUYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnims — marpudHbiii cuate3 PHK. Tpancnsmus — GuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHoOkuciaor. Ponas pubocom B
OonocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiTus Bupycos (1. H.
WBanoBckwuii). (OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnn pacreHuid, XWUBOTHBIX M YEJIOBEKa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHoaedunmra yenoseka (BHY) — Bo30oymutens CITH/Ia.



OOpatHast ~ TpaHCKpUWIIIUS, peBepraza W  uHTerpaza. lIpodunakruka
pacripocTpaHEHUs] BUPYCHBIX 3a00ICBaHHI.

JleMOHCTpaLUm:

[Toptpetsi: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl U cxembl. «Tubl muTaHUA», «MeTabom3m», «MHUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Xiopomnact», «®Dorocunres», «Crtpoenne JIHK»,
«CTtpoeHne U QPyHKIIMOHUpPOBaHKE TeHa», «CuHTEe3 Oenka», «[ eHeTHIecKuii Ko,
«Bupycer», «bakrepuodarn», «CtpoeHue u ku3HeHHBIM 1uki Bupyca CITN/a,
O0akTepuodara», «Perumkarus JTHK».

O6opynoBanue. Moaenu-anmukanuu «Yapoenue JIHK u Tpanckpumims»,
«buocuntes 6enka», «CtpoeHue KIeTKkn», MoJenb cTpykTypsl JJTHK.

Tema 5. PazMHOkeHUE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KierouHnblii IIUKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekarmue B uHTepdaze. Perumkanusa — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIH Ha0Op — KapHUOTHIL
JIumiouaHbIi W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHIBI.
[{utonoruuyeckue OCHOBbI Pa3MHOXKEHUS U  HWHIUBUAYAIBHOTO  Pa3BUTHUA
OpraHHU3MOB.

Henenue knetkn — muto3. Ctaaum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAUSIX MUTO3a. bHOTOrHYeCKU CMBICI MUTO3A.

[Iporpammupyemasi rTuOeNb KJIETKU — aromnTo3.

@dopMbI pa3MHOKEHHsI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecmnosoro
Pa3MHOXXEHUA: [IEJICHUE HAaJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KJIOHMPOBaHWE
OpPraHU3MOB, €r0 3HAUEHHE JIJISl CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. [Ipoueccsl, NpOUCXOAsIIME HA CTaausIX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICI H
3Ha4YEeHUE MEH03a.

["ameTtorenes — mnpouecc 0O0pa3oBaHHs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie *emne3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHuE U Pa3BUTHE IMOJOBBIX
KJICTOK — ramer (Crepmaro3oM[l, SHIEKICTKa) — CIIEPMAaTOreHe3 M OBOTCHE3.
OcoOeHHOCTH CTpPOEHUs SWLEKIETOK U CHepMaro30unoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanpHOe pa3BuThue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BHTHE
(smOpuorenes). Drtamnbl SMOPHOHATIBHOIO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiius, opraHorere3. [loctomOpuoHansHOE pa3BUTHE. THUIIBI
OCTAMOPHOHAILHOTO Pa3BUTHS. TMpsAMoe, HempsMmoe (InyuHOYHOE). BimsHue



Cpelnbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIC
YpOJCTBa.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTa/INM PA3BUTHUS.

JdeMoHCTpaMu:

Tabmuubpl u cxeMbl: «®DOpMBI pPa3MHOXKEHHSI OpPraHU3MOB», «J[BOiHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTECHHI», «BereraruBHOE pa3MHOXKECHHUE
pacteHuit», «JlemeHue KIeTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK»,
«Ctpoenue xpoMocombl», «Knerouneiii mukm», «Pemmmkamusa JHK», «Mwutos»,
«Menos», «IIpsimoe u HenpsMoe pa3BUTHE», «l aMETOTeHe3 Yy MIIEKOMUTAIOIIUX U
4yenoBeKa», «OCHOBHBIEC CTaJIMM OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITpENapaThl «CnepMato30u sl
MJIEKOIIMTAOIIEr0», «SHIeKIeTKa MIIEKONnTarmero», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJNb-alIUIMKalus «JlejeHue KIETKU», MOJENb
JIHK, Mmonenb meTtadazHOi XpOMOCOMBI.

JlaGopaTopHbIe M IPaKTHYECKUE PadoThI:

JlaGopaTopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «l3ydeHue CTpOeHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax».

Tema 6. HacjiencTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHUHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
yu€HBIX B pa3BUTHE TCHETUKH. MeToAbpl TeHETUKH (THOPHI0JOTHYECKUH,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHETHYeCKHH). (OCHOBHBIE TI'€HETHYECKHE
noHATUA. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacCJE€AOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem.
MoHorubpunHoe CKpellMBaHWe. 3aKOH €AMHOO0Opa3usi THOPUIIOB TEPBOTO
nokosieHud. IlpaBuno JOMHHUPOBAHUA. 3aKOH PACHICIUICHUS IPU3HAKOB.
['unores3a ynctoTsl raMmeT. [1oHOE M HeMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHUEe. 3aKOH  HE3aBHUCUMOIO  HACJIeIOBaHUs
npu3HakoB.  l[uToreHeTHUecKkMe  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBAHUS.
AHanuzupyloliee ckpeupanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIPE/ICJICHUS TEHOTHIIA OCOOH.

CuerieHHOe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEOBAaHMIO I'eHOB. HapylieHue cuemnieHus reHoB B pe3ysbTare
KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKNE KaPThI.



['enetuka mona. XpoMOCOMHOE OMNpejeieHue mnoja. AyTOCOMbI U TMOJOBbIE
XpoMocOMBI. ['OMOrameTHele W rereporaMeTHbie opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHunBOCTh. BHabl N3MEHUYNMBOCTH . HEHACJICACTBSHHASA U HACIEICTBEHHA.
Pons  cpenbl B HEHACHIEACTBEHHOHM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON N3MEHYNBOCTH. BapuarmoHHbBIN psl U BapHAIlOHHAST KPUBasl.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBoicTBa MOAUGMUKAITMOHHONW U3MEHUUBOCTH.

HacnencrBenHass, WM Te€HOTHIIMYECKas, W3MEHYMBOCTL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TOJIOBOM MpoIllecC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanust MmyTalyii: TeHHBIE,
XPOMOCOMHBIE, TECHOMHBIE. YacToTa U MpUUUHBI MyTaluii. MyTareHHbie (pakTophbI.
3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIeACTBeHHOM n3mMenunBoctu H. 1. BaBuiioga.

BHesinepHas HacIeICTBEHHOCTh U HK3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJI0BEKAa. I€HEaJIOrNYSCKUM, OJIM3HEIOBBIHN, IINTOT€HETHYECCKUM, OMOXUMUYECKUH,
MOJICKYJISIPHO-T€HETHUECKU. CoBpeMeHHOE ONPEIECTICHUE TeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, T'C€HOTUIIMPOBAHUE, B TOM YHMCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojieBaHMS 4YeJOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MpPeapacioyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne UM TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMANBI
3I0pPOBOTO 00pa3a KU3HH, THATHOCTHKH, MPOMIIIAKTUKHN U JICUSHUS TCHETHYSCKUX
Oomne3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
T'CHETHKH B TIPEJOTBPAIICHUHN 1 JICUYCHUN TCHETUUECKUX 3a00JICBaHUM YeTOBEKa.

JleMOHCTpaL UM

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuet © cxembl:  «MOHOTHOpHUIHOE  CKpEIIMBAaHUE M €ro
[UTOTCHETUYECKAasT OCHOBa», «3aKOH pAaCUICIUICHUS WU €ro ILMTOTC€HETHYECKAas
OCHOBa»,  «3aKOH  YHUCTOTHl  rameTr», «Jl[UruOpugHOE  CKpEIIMBaHHE,
«IluTonornueckue OCHOBBI JTUTUOPUIHOTO CKpEIIVBaHU», «Meto3»,
«B3auMoIeCTBHE AJUICNIbHBIX TE€HOB», «l'eHeThdeckue KapThl PAaCTECHUH,
JKUBOTHBIX M 4YejoBeKka», «['eHeTwka moja», «3aKOHOMEpPHOCTH HacjeI0BaHUS,
CUEIUIEHHOrO ¢ mnosiom», «KapuoTtumbl dYemoBeka H KUBOTHBIX», «Buabl
U3MeHYnBOCTH», «MoaudukanonHas HW3MEHUUBOCTH», «HacnmemoBaHue pesyc-
daktopa», «I'eHeTrka rpymm KpoBu», «MyTalimoHHasi U3MEHUYUBOCTHY.

O6opynoBanue. MOACIHU-AMIIIUKAINN «MOHOTHOPUHOE CKPEIUBAHUEY,
«HemonHoe moMuHMpOBaHUE», «JluruOpumHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHUKPOCKOI H MHUKporpemnapar «J[pozodwmia» (Hopma, MyTanuu
(bOpMBI KPBUTEEB M OKPACKH Teja), Tepoapuii «I['opox OCEBHOI.

JlabopaTopHble U NpaKkTHYecKHe Pa0OThI:

JlabopaTtopHas pabota Ne 5. «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHUOPUTHOTO CKPEIMBAHUS Y IPp030( Wbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydenne MoanpUKAITMOHHONW W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHast pa6ota Ne 7. «AHanu3 myTanui y Apo3o(uisl Ha TOTOBBIX
MHUKpPOIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME W aHaIW3 POJOCIOBHBIX
YeJI0BEeKay.

Tema /. Cesekuust opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apPOKIACHUE CENEKUNUHA U JOMECTHKALUS.
VYuyenne H. W. BaBwioBa 0 1EHTpaXx TNPOUCXOXKIECHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuM. LIEeHTpBl IPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CEJEKIIMU. MaccoBbI U MHAUBUIYAJIbHBIA OTOOPHI B
CEJICKLIMM DPACTEHUM M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
CKpelinBaHue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YHMCTHIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIIMBaHUE — ayTOPUIMHT.
Otpanénnas rtulOpuauzanmss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIy4YCHHE TOJIMIUIOUIOB. JIOCTHIKEHMS CEJIEKUMHU PpPACTCHUH, JKUBOTHBIX H
MHUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl
co3ganust pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KJIOHMpOBaHUE BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoomembl. MO -  reHeTuyecku
MOUDUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpauuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupl w1 cxembl: Kapta «lIeHTpBl MPOUCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «Otaanéunas rubpuauzanus», «Padoter akagemuka M. @. BanoBa»,
«Ilomumnonnus», «OO0beKThI OuoTexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHUe», Kk KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM».

O6opynoBanue: MyJISKU TUIOJIOB M KOPHETUTOAO0B TUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpakTHYecKHe Pa0OThI:

Okckypcusi «OCHOBHBIE METOJBl M JOCTHXKEHHSI CENEKIIMM PAcTEeHUH U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHUUIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPHUIO
arpoyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS] OMOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OMONOTMU. BiusiHue HBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3BoMonuU. [lameoHTOMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETONMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cXoAcTBO U pazianune GpayH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA U pa3iuuus 5MOPHOHOB pa3HbIX BUOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH Yy BCEX
OpraHU3MOB.

OpomonmonHass Teopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHUS
napBUHU3MA. JIBWIXKYIME CHJIBI SBOJIONWU BUAOB 1Mo JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HeEompeneiaEHHas W3MEHYUBOCTD,
Oopn0a 3a CyIIecTBOBaHUE, ECTECTBEHHBINH 0TOOD).

Cunterndeckast Teopust 3Bositoninu (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBosntonus. [Tonynsiuus kak eMHULA BUAA U 3BOJIIOLUH.

JBxymue cuibl (akToOpbl) IBOJIONUU BHIOB B MpHpoje. MyTallmOHHBIN
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomyssiiiMOHHBIE BOJIHBI U JApend
reHoB. V30111t 1 MUrpanus.

EctecTBeHHbIli 0TOOp — HampaBisitonmii  ¢akrtop sBojonun. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumepsl
PUCTIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(}o3bl U UANOATANITALIUH.

Bun wu BumooOpaszoBanue. Kpurepun Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MakposBomorusi.  DopMbl  3BOJIOLUMU:  (UIETHYECKAsl, JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatuMocTh 3BOMIOLUY.

[IpoucxoxkaeHne OT HecleHAIU3UPOBAHHBIX TpeakoB. IIporpeccupyromas
crienuann3anus. ATanTUBHAS paAaIus.

JleMOHCTpaLum:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpA Ha 3emiie», «3apoIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
CyllecTBOBaHME», «EcTecTBeHHBIN 0TOOP», «MHOro00Opa3nue COPTOB PACTCHHIA,
«MHorooOpa3ue  mopon  kuBOTHBIX»,  «[lomymsauuu»,  «MyTanuonHas
U3MEHYHMBOCTH», «Apomopdo3br», «Mmuoamantamum», «OOmmas aereHeparms»,
«JIBmKyImme cuiabsl 3Boirorun», «Kapra-cxema wapmpyrta myTemiectBus 4.
JlapBuHa», «boppba 3a cymiecTBoBaHUE», «IIpHCIIOCOOIEHHOCTH OPraHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHue», « IKOJOTMIECKOE BUI000pA30BaHUE.

OO6opynoBaHMe: KOJUIJICKIUST HACEKOMBIX C Pa3JIMUHBIMM THUIIAMH OKPACKH,
Ha0oOp TJIOJOB U CeMsH, KoJuleKuus «IIpumepsbl 3alllUTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOJIeNib «OCHOBHBIC HAINpABICHUS HBOJIONUUY», 00bEMHAS MOJENb
«CTpoeHure roJIOBHOIO MO3ra IO3BOHOYHBIXY.

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXpaHHOCTH
HMCKOIIAEMBIX JKUBOTHBIX M pacTeHuW», Mojaenb ammmkanusa «llepekpéct
XpOMOCOM», BIIAXKHBIE mOpemnaparsl «Pa3zButue Hacekomoro», «Pa3Butue
JSITYIIKA», MUKporpenapar «/Ipozoduna» (HopMa, MyTanuu (GopMbl KPbUIbEB H
OKpAcCKH TeJa).

JlaGopaTopHbIe M IPaKTHYeCKUE padoThI:

JlaGoparopuast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTrHIECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHW3Ma U
€€ OTHOCHUTEJIIBHOTO XapaAKTEPa».

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TIPECTAaBICHUS O 3apOXKACHUU >KWU3HHU. HayuHble rumortessl
BO3HMKHOBEHHUS >KM3HU Ha 3emie. aOuoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIONMSA. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEHIECTB M3 HEOPTaHHMYECKUX.
DKCHEPUMEHTAIILHOE TTOATBEPKACHUE XMMUYECKOW ABOIIOLIUK. HavanbHbIe 3Tamnbl
ouonoruyeckor sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM U WX HBOJIOLUS.
®opMHUpPOBAHNE OCHOBHBIX T'PYIIN )KUBBIX OPTAHU3MOB.

Pa3BuTue xu3Hu Ha 3emiie 1Mo ’paMm U nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mnepuoAbl: KeMOPHUIICKUH,
OPAOBUKCKUH, CHITYPUHUCKHH, JEBOHCKNM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPHACOBBIMN, FOPCKUN, METOBOM.

KaiiHo3oiickas »spa W €€ TNEepUOAbl: MMAJCOICHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U T€OJOTHMYECKUX MponeccoB. OCHOBHBIE 3Tarlbl
ABOJIFOIIUN PACTUTEIBHOTO W >KHMBOTHOTO MuUpa. ApomMopdo3bl y pacTeHUU u
KUBOTHBIX. [T0osiBIIEHME, paclIBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKkeHHEe 3Botonud. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPTaHU3MOB.

DBOJIOLHS YesoBeKa. AHTPONOJIOrUs KaK Hayka. PazBurue npeactaBieHui o
MPOUCXOXKJICHUHM 4YeloBeka. MeTroasl u3ydyeHusi aHTpornorene3a. CxojacTBa U
pa3InyKs 4EeJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuwibl  ((akTopsi) aHTPONOrEHE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUN TPyJa, MBIIIUICHUE, PEUb.

OCHOBHBIEC CTaJIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpallonuTeku, YemoBek
yMenblid, YemoBek npsaMoxomdmiui, YesoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxojku uCKOINaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM IrOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIHA.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBcTpaJiowjHas  (dKBaTOpHANbHAs),  MOHTOJIOHIHAS
(asmarcko-amepukaHnckas).  UepTbl  IMPHUCIIOCOOJNEHHOCTH  TPEJCTaBHTENEH
YEJIOBEYECKHX Pac K YCJIOBHUSM CYIIECTBOBaHUA. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JleMOHCTpaLum:

[Toptpets: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabomuuesl 1 cxeMmsel. «Bo3nnkHoBenne CoyiHEeYHON cUCTEMBI», «Pa3Burne
opraHuueckoro wmmupa», «PacturenbHas KkieTka», «KuUBOTHas  KJeTKa»,
«ITpokapuotnueckas kieTka», «CoBpEeMEHHas CHCTEMa OPraHUYECKOTO MUpPa»,
«CpaBHEHHE AaHATOMHMYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MECTa TMAJCOHTOJOTUYECKUX HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBeKa», «JlpeBHelime nmoan», «JIpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeoBeUeCKue pacel».

O6opynoBaHue: mynsokd  «IIpoucxoxaenue — demoBeka»  (OFOCTBI
aBCTPAJIONMTEKA, MUTCKAHTPOIa, HEaHIepTaiblla, KPOMAHBOHIIA), CICHKH WIH
N300paKeHUST KaMEHHBIX OpYAHH TEepPBOOBITHOTO dYeloBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpeOja), TCOXpOHOJOTHYECCKass TaOyuna, KoJuleKuus «DopMel
COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ NpaKTUYeCKUE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHnne nuckomaeMbIXx OCTaTKOB PAaCTECHUN U
YKUBOTHBIX B KOJIJICKIIUSIX».



DKCKypcusi «DBOJIIOIMS OPraHMYECKOTO MUpa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIN WM KPaeBETUECKUI My3eii).

Tema 3. Opranu3sMbl 1 OKPY Kaloas cpeaa.

DKOoJOorus KaK HayKa. 3aJjauyd U pa3Jeibl SKOJOTHH. MeTOoabl SKOJTOTHUYECKUX
UCCIIEIOBAHNM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOWTaHWS OPraHU3MOB. BOJHAS, HA3EMHO-BO3IYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOINOreHHbIe. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPraHU3MBI.

AOuotuueckue (PakTophl: CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOneHuss OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buosiornueckne puTMasi.

buornueckue (bakTopBhI. Bunapel OMOTUYECKHUX B3aUMOJICUCTBUM:
KOHKYPEHIIU, XUIIHUYECTBO, CuMOK03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHWe OWOTUYECKUX B3aUMOJICUCTBUU [IJI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU TOmyJisiiuu. (OCHOBHBIE IOKa3aTENn
MOMYJISIIANA: YUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH TOMYISIUNA U €€ PeryIsIusl.

JlemoHcTpauuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapTta «[Ipuponnsie 30Hb 3eMau», «Cpeasl 0OUTaHUA
opranu3zMoB», «®oronepuogusm», «llomynsaiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIUUA UHPY30puu-Tyhenbku», «[luimensie enm».

JlaGopaTopHble ¥ NPaKTHYeCKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUSIY.

JlabopaTtopHas pabora Ne 4. «BnustHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCca».

[Tpaktuueckas padota Ne 2. «Ilogcué€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUJIOB
pacTeHU».

Tema 4. CooO1iecTBa 1 IK0JI0rH4ecKre CUCTEMBI.

CooOmiecTBOo opranu3sMoB — OuoneHo3. CTpykTypbl OuOlEHO3a: BUIOBa,
NpOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantel. CBsi3U B
ouorneHose.

DOkosorndeckre cucteMbl (3kocucTembl). [loHsATHE 00 JKOCHCTEME U
ouoreonieHo3e. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI. MPOIYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduueckne (muimeBbie) YpPOBHU OSKOCHUCTEMBL. [IWINEBBIC IIEMA ¥ CETH.
OCHOBHbBIE TIOKAa3aTENM SKOCHUCTEMBI: Ouomacca, MPOAYKIHSA. ODKOJIOTHMYECKHE
nupamMujibl:  MPOAYKIMH, YHCJICHHOCTH, OunomMacchl. CBONCTBa HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISIMS, pa3BuTue. CyKiieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akTop ycToHuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOOOpasus Ha 3emIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnr. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepnl Kak
rno0anbHOM 3KocHUcTeMBl. JlMHamMuueckoe paBHOBeCcME U oOpaTHasi CBfA3b B
ounocpepe.

KpyroBopoTsl BEIIEeCTB M OMOTCOXMMHUYECKUE IUKIIBI AJIeMEeHTOB (yriiepoa,
a30ta). 30HATBHOCTH OHocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiau. AHTpONOreHHbIe U3MEHEHHS B Ouocdepe.
['mo0anbHbIE SKOJTOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHMe MIPUPOIBI u YeJIOBEUECTRA. Coxpanenue
Oropa3HO00pa3us KaKk OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIILHOTO
yYIOpaBICHUS NPUPOJHBIMUA pEcypcaMd U HUX HCNOJb30BaHUE. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBIL.

JlemoHcTpauuu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «Ilumesbie nenun», «bUOLIEHO3: COCTaB U CTPYKTypa»,
«IIpupoansie coobmectBa», «llenn nuTaHus», «DKoJOrMYecKass HUPAMUIA»,
«buocdepa u yenoek», «IkocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», « DKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JECUCTBUSA Ha IpUpPOLy», «BaxHenmme HCTOUYHUKU
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHe#IIas cocTaBisiomas
onochepor», «DakTopsl aerpaganuu mouB», «llapHukoBbiil d3pdexT», «DakTopsl
pPaAMoOaKTUBHOTO 3arpsi3HeHus Oumocdepnr», «OOmas crpykrypa Omochepsr»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopor azora B IpuUpoae».

O6opynoBanue: MoOAEIb-aNIIUKaNusa « TUMUYHBIE OMOIIEHO3BI», TepOapuit
«PacTurenbHbIC COOOIIECTBAY, KOUICKINH «bHoleHo3», «Bpeaurenn BaKHEHIIIHX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapuu W KOJUICKIIUUM PACTCHUH U
’KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTUYECKUM TpyMraM OJIHOIO BHJA,



Kpacnas knura Poccuiickoit @exneparuu, H300paKEHUS OXPaHIEMBIX BHUIOB
PacTEHUN U JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOGHMs  OOydalolMMHUCA NpPOrpaMM  CpeJHero oomero o0pa3oBaHMUA:
JUYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIOIIUE COCTABIISIONINE. OCO3HAHUE O0YUYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIPEACIICHUI0, HalU4yhe MOTHBAIlUM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYCCKUX TPAJAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCSl PYKOBOACTBOBATHCS B CBOECH
JESITETbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYHME OKOJOTMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOEHUS MpeaMeTa «bHOJIOrus» JOCTUTAIOTCS B
€UHCTBE Y4YeOHOM M BOCHHUTATEIBLHOM JIESITEIBHOCTH B COOTBETCTBHHM C
TPaJUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHSATHIMH B OOIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIpoIlecCaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHsS, pA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBOXXEHHUS K 3aKOHY M MPABOMOPSAAKY, YEJIIOBEKY TPyJa U CTaplIeMy MMOKOJIEHUIO,
B3aMMHOT'O YBa)XCHHUsS, OCPEKHOr0 OTHOMICHHS K KYJIbTYpPHOMY HAaCIEIUI0 U
TPpaAULMSIM MHOTOHAIMOHAJIBLHOTO Hapona Poccuiickon denepauuu, TpUpPOLIE U
OKpYXaroulen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYarOIIUXCs PyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHI, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIECTBAa, pacHIMpeHUEe >KU3HEHHOTO
OTBITA W OMbITA JIEITEILHOCTH B MPOIECCE pPeaU3allMi OCHOBHBIX HAaIpPABJICHUN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMUS:

c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MO3UIIMH 00YUYaOIIET0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IpPaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUH YYeOHBIX M MO3HABATEIBHBIX 3a7a4, BBHIMOJIHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TO3UIIMI0 1O OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOU KU3HH U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIESHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COILMAJIBHBIM TTOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHHS K MHEHHIO OIIMOHEHTOB MPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTU TMEPEN]
PonuHoii, roppoctu 3a CBOM KpaH, CBOXO PoauHy, CBOM SI3bIK M KYJBTYpPY,
MPONIOE M HACTOAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIEIUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTWXKEHUSAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE M
pa3BUTHE OWOJOTHH, TIOHUMAHHMS 3HAYCHUS OWOJOTHM B ITIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA,;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MOBECHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIUYHOTO BKJIAJA B IOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOMM POAUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETHKY ObITa, HAY4YHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIICHUIA;



MOHUMAaHNE YMOIIMOHATILHOTO BO3JICHCTBUS )KUBOU MTPUPOJIBI U €€ 1IEHHOCTH,

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUC
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3uyeckoro BOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAIBLHOTO 0JIATOMOTY YN

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHHWe, COOJIOJCHHE TUTHCHHYSCKHX TIPAaBHJI W HOPM,
cOamaHCUPOBAHHBIA pPEKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3HUecKas
AKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (QU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPAaBWJI WHAWBUAYATLHOTO M  KOJUICKTUBHOTO
0€301macHOT0 MOBEICHHS B CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHHME TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIUCK (yHOTpeOICHUsS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHUSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBA, TPYI0It00uE;

TOTOBHOCTh K AaKTHUBHOHW JCSITEIBPHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTB;

WHTEpPEC K Pa3IMUHBIM cdepaM mpodhecCHOHATBHON MeATeTLHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oynayuieid mnpodeccu U peannu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K 0Opa3oBaHUI0O W CaMOOOpPA30OBAHHMIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PIKOJIOTHYECKOr0 BOCIIUTAHMS

DKOJIOTUYECKU IIEJIeCO00pa3HOe OTHOMICHWE K MPHPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIeCTBOBAaHMS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPBI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYNKOB MW OICGHKM MX BO3MOXKHBIX ITOCJICACTBUN A
OKPY KarOIIEH CPEBI;

OCO3HaHWE TI00ATBHOTO XapakTepa HKOJIOTUYECKUX MPOOIeM W MyTed HX
perieHus,

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPU H3YUYEHUU OWOJIOTHU
3HAHUS W YMEHUSA TMPU PEHICHUH TPOOJIeM, CBS3aHHBIX C paIllMOHAIBHBIM
NPUPOJIONIONb30BaHKeM  (COONIOJICHHE  TPaBWJI  TOBEICHUS B MPHPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOChEphI);



AKTUBHOE  HENPHUITUE JECWCTBUHM, NPUHOCIAIIMX BpEI OKPYKAIOLIEH
MPUPOTHON Cpelie, YMEHUE TPOTHO3UPOBATH HEOJArOMPUATHBIE SKOJIOTHYCCKUE
MOCJEACTBUS MPENPUHUMAEMBIX JICUCTBUN U MPEIOTBPALIATh UX;

HaJIMYMe Pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHHUS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJACTBOBAaTbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLHUAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4acCTHIO B IPAKTUUYECKON ESITEIbHOCTH IKOJIOTUYECKOM
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOM MPaKTHUKHU, OCHOBAHHOI'O HA JIUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIIbCKON KYyJNbTYpbl KaK CpElICTBa
B3aMMO/JICHCTBUS MEKTY JIFOJJbMH U MIO3HAHUS MUDA,

MOHMMaHUE crnenuduKu OMOJIOTUM KaK HayKd, OCO3HaHUsA €€ poJu B
GbopMUPOBAHUM PAIMOHATLHOIO HAYYHOTO MBIIIJICHUS, CO3JIaHUM 1ETOCTHOTO
MPEJCTaBICHUS] 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YEOBEKa U
oOIIeCTBa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEM U penieHuu MpodiieM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OUOJIOTUM JJIi COBPEMEHHOW IMBWJIM3AIINU:
o0OecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peIIaTh PECypCHbIE MPOOJIeMbl  pa3BUTHUA
YeJIOBEUECTBA, MOMCKA MyTeHl BBIXO/A U3 II100aTbHBIX YKOJIOTUYECKUX MPOOJIeM U
oOecrieueHuss  MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OWMOJOTUYECKUX 3HAHUN B IEIAX
MOBBIMICHUST OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydarouuxcs, (popmMupyemon
MIPU U3YUYEHUH OUOJIOTHH,

MOHMMAaHHUE CYIIHOCTA METOJOB IMO3HAHUS, UCIOJIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaim3a |
OOBSICHEHHUSI SIBIICHUM OKPYIKAIOIIET0 MUpa U MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHE JeJlaTb OOOCHOBAHHBIE 3aKJIFOYEHHS Ha OCHOBE HAy4HBIX (DAKTOB H
UMEIOITUXCS JJAHHBIX C IIEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHHE LIEHHOCTH HAYYHOW MAESTEIbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AaKTHBHOMY TMOJYUYEHHUIO HOBBIX 3HAaHUM 1O OWONOTHH B
COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIEe i (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyUaAIOLIMXCA
MEXKTUCIMIDTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIC TIOHSATHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa W CHEHU(PHUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEIECTBO, dHEPIHs, SBJICHUE, MPOIECe,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpU,
UCClie/IOBaHNe,  HAOMIOACHWE, HM3MEpEHHe,  OJKCICPUMEHT U JIPYTHX),
yYHHUBEpCAJIbHbIC y4eOHbIe JelcTBHs (IIO3HABATENbHBIC, KOMMYHHUKATUBHBIC,

pEryJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue (byHKIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJbHOM KOMIIETEHIIMM OOYy4YalolIuXcs, CIIOCOOHOCTD
O0y4Jaronmxcs UCIIO0JIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUA B
ITO3HABATEJIbHON U COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOTrpaMMbl CPEIHEro OOIIEro
o0pa30BaHUsl IOJKHBI OTPaXaTh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NeCTBUSIMHU:

1) 6a30Bble JJOrHYeCKUe TeiCTBHA:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

UCIIOJI30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS
(ananm3za, cuHTE3a, CpaBHEHHUS, Kiaccu(HKanuu, 0000IIEeHNs), paCKPBIBATh CMBICI
OMONIOTHYECKUX TOHSATHH (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIDYTHMHU MMOHITUSIMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHHMSI, COOTHOCUTD PE3YJIbTATHI AESATENBHOCTU C MMOCTABICHHBIMHU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS ISl OOBsICHEHUsI (PAKTOB U SIBICHUMN
JKMBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHUE pacCykacHus (MHAYKTHBHBIC, JCIYKTUBHbBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PaCcCMATPUBACMBIX
ABJICHUSIX, (DOPMYIUPOBATh BHIBOJIBI M 3aKIIIOUCHHUS;

PUMEHSTH CXEMHO-MOJEJIbHbIE cpeactBa  JUIsl  NPEACTABJICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOUICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMI  pPa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IMYHbIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIU3a UMEIOIIUXCS
MaTEepUaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TOCIEACTBUM JEATEIbHOCTH;

KOOPAMHHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJAEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBHUS:

BJIa/IETh HaBBIKAMH Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHOU JESTEINBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMS;

UCTIONb30BaTh pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAaHUA, €ro HWHTEPIpeTaIy, MNPeoOpa30BaHUI0 W NPUMEHEHHIO B YUYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3aHUH YIEOHBIX M COIMATBHBIX MTPOEKTOB,;

(GopMHUpPOBAaTh HAYUYHBIM THUI MBILIUICHUS, Bla/eTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHSITUSIMHU U METOJIaMU;

CTaBUTh M (HOpPMYJIUMpOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHON
TeSITENIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEp)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PEILLICHUS,

aHAIM3UPOBaTh TOJY4YEHHBIE B XOJI€ PpEIIECHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LI€JICHANIPABICHHBIM MOUCK MEpPEeHOca CPENCTB M CHOCOOOB
NEeUCTBUS B MPO(ECCUOHATBHYIO CPEY;

yMETh TMEPEHOCHUTh 3HAHUSA B TMO3HABATEIBHYIO W MPAKTHYECKYIO OOJIACTH
KU3HECSITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIC HJEH, TpeiaraTh OpUTHHAIBHBIE TIOIXOJBl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOYCKAIOIINE AThTepPHATHBHBIC PEIICHUS.

3) padora ¢ nHpopManmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUH (TEKCTE yUeOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHaIM3HPOBAThH



UHOOPMAITUIO PA3TUIHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ T0OCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTD,

dbopMyTUPOBaTh 3alPOCH W MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
otbope Ouosoruueckor uH(popMaru, HEOOXOAMMOM JIJis BBITOJIHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh OIBIT WCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIh30BAHUS Pa3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO  BBIOMpATh  ONTUMAJbHYIO  (GOpMY  IPEACTABICHHS
ouonoruueckoi uHbopMaiuu (cxembl, rpadUKH, JHarpaMMbl, TaOJUIbI, PUCYHKH
U JIpyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeACTBAa Ipu paboTe ¢
Ouonoruyeckod HHPOpMAIMEH: MPUMEHATh XUMHUYECKHe, (QU3NYecKHe U
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (opmysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH,

BJIAJCTh  HaBBIKAMH  paclo3HaBaHWS W 3alUTBl  WH(pOpMAaInH,
nH(OPMAIMOHHOW 0€3011aCHOCTH JIMYHOCTH.

Ogy1aieHUe YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU JeCTBUSIMU:

1) o0IeHue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCeX c(hepax KM3HU, aKTUBHO y9IaCTBOBATh
B JIMAJIOTe WU JUCKYCCHHU IO CYIIECTBY 0OCYKaaeMoil Tembl (yMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JTAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEJCTBAa OOIICHHS, IOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOHPJIMKTHI U BECTH MEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CTIOCOOAMHU OOIICHHS] W B3aWMOJCHCTBHS, IMOHUMATH
HaMEpEHUS IPYTUX JIFOJICH, MMPOSBIISATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU PopMe HopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTD

MOHMUMATh M KMCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAWUBUIYTBHON
paboThI IPH peIIeHUH OMOJIOTHIECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOU 3a/1a4H,

BBIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJI0T0 WIeHA KOJUICKTUBA,



IIPUHUMATh €A COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHUIO: COCTaBJSATh IUIAH JIEMCTBUM,
pacupenensiaTh poiau ¢ Y4E€TOM MHEHHH YyYaCTHHKOB, OOCYXKIATh PEe3yJbTaThI
COBMECTHO paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa U KaXJOTO YYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

MpeJiaraTb HOBBIE MPOEKTHl, OLUECHUBATH HAEHU C IO3ULIHAH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETUYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSMM

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B ®KU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BBIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUU IIEJ€BbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHUX JICMCTBUAX M MOCTYINKax MO OTHOIIEHHUIO K >KUBOU MPUPO/IE,
CBOEMY 3JIOPOBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO JESATEIBHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/la4l B 00pa3oBaTEIbHOU
JESATENbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH pEHIeHUs NpoOJeMbl ¢  y4E€TOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHIM;

pacHIupsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUH;

JieJaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW DJPYAUIIMU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, IMOCTOSHHO TOBBIIIATH CBOM 0O0pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,

BJIaJIcTh ~ HaBBIKAMHU  TIO3HABATEIbHOW  peQueKCMM  KaK  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTaTOB H
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedIICKCUU NI OIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHMUS,;

YMETh OLICHMBAaThb PUCKM M CBOEBPEMEHHO NPUHHUMATh PEUICHUS MO HX
CHUKEHHIO;



IIPUHAMATb MOTHBBI M apryMEHTBl JPYTHX IIPM aAHAIU3E PE3yJIbTaTOB
NEATEIIBHOCTH;

3) npuHATHE CeOsl U IPYTUX:

IPUHUMATH ce0sl, MOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apPryMEHThl JPYTMX IIpU aHAJIU3€ pE3yJIbTaTOB
NEATEIIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

IMPEAMETHDBIE PE3YJ/IBbTATDBI

[TpenmerHbie pe3ynbTaThl ocBoeHUs mnporpaMMbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cenuduyueckue ajis yueOHoro npeamera «buomorusp»
Hay4YHbIE 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa30BaHUIO 3HAHUM, BUIbI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3jIMUYHbIX Y4EOHBIX CUTYyallUsX, a TaKKe B pPEasbHbIX
KU3HEHHBIX CUTYyallUsdX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pe3ynbTaThl MPEACTABICHBI IO FOaM 00y4YEHUS.

[TpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHOTO mpenmeta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHMS, O BKIIAJ€ POCCHUHCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJOrWH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl PELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJAEpKaHHE OMOJIOrMYECKUX TEPMHUHOB M IMOHSTHIL:
KU3Hb, KJIETKa, OpraHm3M, MeTaboiu3M (0OOMEH BEIIECTB MW IPEBpAIlCHHE
DHEPTUH), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBAsT OPTaHU3aAIMS )KUBBIX CHUCTEM,
CaMOBOCHPOM3BeICHUE (PETIPOAYKITHS), HACICICTBEHHOCTD, HI3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHUE Wu3jarath Ouojormdeckue Tteopun (KJIETOYHAs, XPOMOCOMHa,
MYTaIllMOHHAs, IIEHTpajbHAas JOrMa MOJICKYJISpHOU Owuonorun), 3akonsl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 EHTpax MHOTOoOpasus u
NPOMCXOXKICHUS KYJIbTYpHBIX pacTenuii H. Y. BaBuioBa), onpenensiT TpaHHIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOIaMH HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOII0JEHUE U
OMKMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SBJICHUM, OpraHu3alvs U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIUYMHAMH, OOBSCHEHHE IOJIYYECHHBIX



pE3yJIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUMl U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUH IOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IPOKApPHOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAIEHUs SHEPTHH B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHUecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOrCHE3);

yMEHHUE MPUMEHSATHh MOJyYECHHbIC 3HAHUS ISl OOBICHEHHUS OMOJOTMUYECKUX
MPOLIECCOB U SIBICHUM, NIl TMPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HU C LeJblo o0ecreyeHus: Oe30MacCHOCTH CBOETrO 3/I0pOBbS M 30POBbS
OKPY’KaIOIIUX JI0JeH, COOI0IEHHS] HOPM IPaMOTHOTO TIOBEACHUS B OKPYXKaroen
OPUPOJHON cpejie, NMOHMMAaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpEMEHHOW  Oumojoruu U OMOTEXHOJNIOTUA Il  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAHKE, CUEIUVIEHHOE HACJIEeI0BAHUE, COCTaBIIATH CXEMBI
MOHOTHOPUAHOTIO CKpEUIMBAaHUS JJIsl MpeicKa3aHUsl HAcJIEeJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHBbIE M IpakTU4YecKhe padoThl, COOII0aTh
MpaBuJIa NMpU padoTe ¢ y4eOHBIM U 1a0OPaTOPHBIM 000PYI0BAHUEM,;

yMEHHE KPUTHUECKH OLEHUBATh W HHTEPNPETUPOBATh HH(MOPMALIHIO
OMOJIOTMYECKOTO  COJAEpKAaHMsl, BKJIIOYAIOIIYI0 IICEBIOHAYYHBbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBAa MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIOIYJISIPHBIC
MaTepHuallbl), STUYECKHE AacleKThl COBPEMEHHBIX WCCICIOBAaHHW B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast 6MoJIOrMYecKyr0 HHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buosorus» ¢ 11
Kjlacce NOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHHUA ECTECTBEHHBIX HayK, B (OPMHUpPOBaHMH COBPEMEHHOIl €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOTO MHUPOBO33PEHMs, O BKIIAJ€ POCCUHUCKHUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 33/1a4;

yMEHHE DPACKpPBIBATh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSITHIL:
BUJI, TIOMYJISIIIMS, TeHOMOH I, IBOIIOIMS, JIBIKYIHE CHIIBI ((DaKTOPBI) IBOIIOIHH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, 3KOJOTUYECKHE (AKTOPHI,



DKOCHUCTEMA, TMPOAYILEHTHI, KOHCYMEHTBHI, PEAYLEHTHl, I1eMH MUTaAHUS,
AKOJIOTHYECKas MUpamMua, OMoreorenos, onocdepa;

YMEHHE Wu3JaraTh OWOJIOTHYECKHe Teopuu (dBOMONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHUsS DBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit sBomormu A. H. CesepuoBa, yuenus o 6uocdepe B. 1. Bepraackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIaJIETh METOIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
ONKMCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alds U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBMXKEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKy HCCIICTyEeMbIMH BEIMYMHAMU, OOBSICHCHHE ITOTYYEHHBIX
pE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHUH MW 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB,;

yMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKKH CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB. BHJIOB, TMOMYJISAINHN, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB. HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHu3Mbl, TMEpeHoca
BEIIECTB M TIOTOKA DSHEPTMM B HSKOCHCTEMAaX, AHTPOINOTCHHBIX W3MEHEHUU B
HPKOCHCTEMAX CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJYyUYCHHbIC 3HAHUS ISl OOBACHEHHS OHOJIOTUYECKHX
IPOLIECCOB U SIBJICHUM, JUJI NMPUHATHUS NPAKTUYECKUX PEIIEHUW B MOBCEIHEBHOMN
XKU3HU C IeNblo obecrieyeHUs: O€30MacHOCTH CBOETO 3I0pPOBbS M 310POBbS
OKPY>KarOIINX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
NPUPOIHON cpesie, TMOHMMAaHUE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOAOIIOIH30BAHUS;

yMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1a4d, COCTABIATh CXEMbI
NIEpPEeHOCa BEIIECTB U SHEPTHH B dKOCUCcTeMax (LeMH MUTaHuUs);

YMEHHUE BBIMOJHATH JIA0OpAaTOpHBbIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuJIa Mpu padboTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYECKH OIEHWBATh MW HWHTEPIPETHUPOBATH HHGHOPMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKIIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBa MacCOBOM MH(OPMAIIMK, HAydHO-TTOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  [JIOOATBHBIE  JKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MMO3ULIHUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHNS,
000011ast 6MoJIOrMYecKyr0 HHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugpoBbIe
Ne n/n P Konrpoabnbie IIpakTHyeckue (ncpp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcehbl
bubnmoreka LIOK
1 b 2 1 .
HONOTHA Kak Hayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHCTEMBI U UX OpraHU3aIus 0 0 httos://m.eds00.ru/7f41c292
. bubmnorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEEATEIEHOCTE IUIETKH 0 0 0 https://m.edsoo.ru/7f41c292
5 PasMHOXKEHUE U MTHAMBULYAIBHOE PA3BUTHE 5 0 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacaencrBeHHOCTE U NI3MEHYUBOCTD 8 1 15 bubnunoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnunoreka LIOK
7 3 0 0
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
3 HTOroBbIii KOHTPOJIb 3HAHHUI MO KypCy 1 1 0 bubnuoreka [{OK
6uomnorun 10 xmace https://m.edsoo.ru/7f41¢c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/n P Kontposbnble IlpakTuueckue (wnbp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
bu6nmoreka LIOK
1 1 1
IBOIONKOHHAS GHOTOTHA o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 5 1 1
Opranu3MEL H OKpyXRAIOLLas Cpea https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4
Coo0riecTBa U YKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fA1cc7A
5 WToroBblii KOHTPOJIb 3HAHUH IO KYypCy 2 1 0 bubnnorexa [JOK
6uonorun 11 xmace https://m.edsoo.ru/7f4lcc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosun4vecTBO 4acoB Jara JIeKTPOHHBbIE HU(PPOBbIE
) Tema ypoxa Konrposbueie  IIpakTnyeckue oOpa3oBaTe/IbHbIe
n/n Bcero H3ydeHust
padoThbI padoTbI pecypcbl
buosnorus B cucreme Hayk. bubmuorexa [JOK
1 CraproBasi KOHTPOJILHAsI padoTa 1 1 0 04.09.24 https://m.edso0.ru/863e6122
o GHOJIOTHH. https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU
npupoasl. [IpakTuueckasi padora
Ne 1 «Mcnosib30Banmne bubmuoreka [JOK
2 1 0 0.5 11.09.24
Pa3JIMYHBIX METO0B NMPH https://m.edso0.ru/863e6122
U3yYeHHH OHOJIOTHYECKUX
00bEeKTOB»
buonornueckue cucreMsl, bu6mmoreka [IOK
3 1 0 0 18.09.24
MPOLIECCHI U UX M3Y4YEHHE https://m.eds00.ru/863e6564
XHUMUYECKUN cOCTaB KIeTKku. Boma bu6nmoreka [JOK
4 1 0 0 25.09.24
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [{OK
b . 1 2.10.24
5 enku. CoCTaB ¥ CTPOCHHE OCITKOB 0 0 02.10 https://m.edso0.ru/863e6072
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaGopaTopuas
padora Ne 1 «M3yueHue H:T?;E (:::laﬂ aagopatopusi,
6 KATAJIUTHYECKOH AKTUBHOCTH 1 0 0.5 09.10.24 8

(¢epMeHTOB (HAa MpUMepe
aMIJIa3bl HIIH KATAJIA3bI)»
Touka pocra

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK

7 : 16.10.24
YraeBomsl. Jiurmter 0 6.10 https://m.eds00.ru/863e6870
bubmuoreka [JOK
H .ATO 23.10.24
8 YIJICHHOBRIC KHGHOTHE 0 310 https://m.edso0.ru/863e6d5c
9 Hctopust u MeTopl U3ydeHUS 0 06.11.24 bubnuorexa [JOK
kierku. Kierounas reopus o https://m.edso0.ru/863e6e88
10 Knerka kak 1enocTHas xuBast 0 13.11.24
cucremMa
Crtpoenue 3yKapruoTHYECKON CBeToBoii MuKpOCKON,
KACTRIL HA0OP /19 M3rOTOBJIEHHS
JlabopaTopnasi padora Ne 2 P
MHKPONPenapaTos,
«A3yuyeHne CTPOEHHS KJIETOK FOTOBLIE
11 pacTeHuid, )KHBOTHBIX, TPHOOB H 0.5 20.11.24
0aKkTepui MO MUKPOCKOIIOM HA MHKPOMpENapaThl
roTOBbIX MHKPONpPeNnapaTax u ux Bubmiorexa LIOK
OIMCAHIeS poripenap https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
Touka pocra
bu6nmoreka [JOK
12 0 27.11.24
OOMeH BeIEeCTs W METAbOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [{OK
1 o . X 4.12.24
3 OTOCHITES. ACMOCHITES 0 0 https://m.eds00.ru/863e7c98
bu6nmoreka [JOK
14 i 0 11.12.24
dmeprerueckiii ooMen https://m.edso0.ru/863e7aae
JKW3HEHHBIN LUK KIETKH. CBeToBOM MHKPOCKOII,
Jlenenue KiIeTKU. MUTO3. Ha0O0p 11 U3rOTOBJICHUSI
15 JlaGopaTopnas pa6ora Ne 3 0.5 18.12.24 MHKpOIpenaparos
«Ha0arogeane MHTO03a B KJIETKaX bu6mmoreka [JOK

KOHYMKA KOpPeUIKa JIyKa Ha

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

roTOBbIX MHKpOIpPenapaTax»
Touka pocra

buocuntes Oenka. Peakius bubmuoreka [JOK

16 0 25.12.24
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e

bu6mmoreka [JOK

17 Tpancnsnus — 6nocuHTe3 OenKa 0 15.01.25 httos://m.edso0.ru/863e796e
Hexnerounsie GopMbI )KU3HU — bubmumorexa [IOK

18 0 22.01.25
BHPYCHI https://m.edso00.ru/863e7540

bu6mmoreka [IOK

19 ®dopMbl pa3MHOKEHHSI OPTaHU3MOB 0 29.01.25 https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK

20 Meiios 0 05.0225 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue ¥ pa3BUTHE TOJIOBBIX CBeTOBOIT MUKPOCKOTI,
k1eTok. Omno10TBOpEHHE. Ha0O0p A1 U3rOTOBJICHUS
JlaGopaTopHas pa6ora Ne 4 MHKPOIpPenaparos,

21 «M3y4yeHne CTPOEeHHs MOJIOBbIX 0.5 12.02.25 roTOBBIEC
KJIETOK HA FOTOBBIX MHKpOIpenaparsl
MMKpoOIpenaparax» bubnnorexa [JOK
Touxka pocra https://m.eds00.ru/863e81b6
NunuBuyansHOE pa3BUTHE bu6nmoreka [JOK

22 0 19.02.25
OpraHH3MOB https://m.eds00.ru/863e8436
T -

)y SHEeTHKa — HayKa O . N Butmmorexa LOK
HACTIEACTBEHHOCTI | o https://m.edso00.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIEIOBAHUS

b K

24 MpU3HAKOB. MOHOTHOpHTHOE 0 05.03.25 nomworeia LO

CKpELIMBaHHE

https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

JurubpuiHoe ckpemyBaHue. 3aKOH

bubmuoreka [JOK

25 HE3aBUCUMOT0 HACJIEAOBAaHUS 0 12.03.25 https://m.eds0o.ru/863e89a4
MIPU3HAKOB
CuensieHHOE HaclieIOBaHUE
MIPU3HAKOB.

JlabopaTopHasi paGora Ne 5
26 ;‘ﬁi:;’;‘;;g:iﬁ':am“ 05 19.0325  Bu6miorexa LIOK
https://m.edso0.ru/863e8c60
AUTMOPUIHOTO CKPEeIIUBAHUSA Y
JAP030(pMIIbI HA TOTOBBIX
MUKpoONpenaparax»

97 I'enetuka nosna. Hacnenosanue 0 02.04.25 bu6mmoreka [IOK
[IPHU3HAKOB, CIEIUIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
W3menunBocth. HenacmencTBeHHas
HU3MCHYHMBOCTD.

JlabopaTopHas padora Ne 6.

28 I/I3y'—l£Hl/lell)VIOIll/Il(;)l/IKaHI/IOHHOﬁ 0.5 09.04.25 bubmotexa [IOK

https://m.edsoo.ru/863e8efe

U3MEHYMBOCTH, OCTPOCHHUE

BAPUAIMOHHOTIO PS/ia U

BApHALHOHHOM KPUBOMH»

Hacnencreennas n3MeHYUBOCTE.

JlaGoparopuasn padora Ne 7. ;I:;?[E?:;aﬂ faboparopusi,

29 «AHAIN3 MyTaLMi 030(pHIBI 05 16.04.25
Ha FOTOBbI)Z lekpozlffnapg)mx» Bubmmorexa LIOK

https://m.edso0.ru/863e8efe
Touka pocra
bu6mmoreka [IOK
30 I'eneTuka yemoBeka 0 23.04.25 httos://m.eds00.ru/863e8d78
31 KountpoJsbHas paéora no pasaeiy 0 30.04.26

«HacjaeacTBeHHOCTD U



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

U3MEHYUBOCTH OPraHu3smMoB>»

bu6mmoreka [JOK
2 1 7.05.2
3 Cenekuns kak Hayka 1 npouece 07.05.25 https://m.edso0.ru/863e9214
33 MeTOI[BIvI/I NOCTH)KEHUS CEJIEKIINU 1 14.05.25 bu6mmoreka [JOK
pacTeHui 1 KUBOTHBIX https://m.edso00.ru/863e9214
34 HToroBblii KOHTPOJIbL 3HAHUI 10O 1 91.05.25 bubmmorexa [JOK
Kypcy omosorun 10 kaace https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanyecTBO 4acosB

JIeKTPOHHBbIE HU(PPOBbIE

Ne Jlara
Tema ypoxa Konrposbnesie IIpakTnyeckue oOpa3oBaTe/IbHbIe
n/n Bceero H3yYeHUust
padoThbI padoTbI pecypcbl
. bu6mmoreka [JOK
1 DBOJIIONHS M METOJIBI €€ M3yYCHHS 1 0 0 06.09.24 https://m.edso0o.ru/863ea20e
BxoaHnasi KOHTpoOJILHAs padoTa bubnuorexa [JOK
2 o Guostoruu L 1 0 13.09.24 https://m.eds00.ru/863e9570
bu6mmoreka [IOK
M 1 20.09.24
3 HPOIBOIIONIA 0 0 0.09 https://m.edso0.ru/863e9cle
[TonmynsAuus kak >eMeHTapHas
€/IMHUIA BUJIA U HBOJIIOLHH.
bubmuoreka [JOK
4 0l 1 . 27.09.24
Jlabopatopias pagora N 0 05 09 https://m.edso0.ru/863e99c6
«CpaBHeHHE BH/IOB 110
MOP(OTOrHIeCKOMY KPUTEPHIO»
JIBHOKyIIHEe CUITBI (QJIeMEHTapHbIC bubnuoreka [IOK
5 1 0 0 04.10.24
(bakTOpbI) IBOITOIUU https://m.edso0.ru/863e9da4
. bu6mmoreka [{OK
6 EctecTBenHbIit 0TOOp U €ro (hopMbl 1 0 0 11.10.24 https://m.eds0o.ru/863e9ed0
Pe3ynbTate!l sBOIIONMK:
MPUCTIOCOOTIEHHOCTh OPTraHU3MOB U
BHUJI000pa30BaHueE.
bu6mmoreka [{OK
7 JlaGopaTtopHasi padora Ne 2 1 0 0.5 18.10.24 https://m.eds0o.ru/863e9fde
«Onucanue NpPUCNoco0JIeHHOCTH
OpPraHu3Ma M e€é OTHOCHTEJIbHOI0
XapakTepa»
8 Hanpasnenus u nytu 1 0 0 25.10.24 bubnnorexa [JOK
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MaKpO3BOJIOIHN https://m.edso00.ru/863e9cle

9 Heob6parumocTs 3BOTIONNH 0

10 HcTopus ?(I/BHI/I Ha 3eMJe U 0 08.11.24
METO/bI €€ U3yUCHUS
I'unoTe3bl NPOUCXOKICHUS KU3HU bubmumorexa [IOK

11 15.11.24
Ha 3emie 0 > https://m.eds00.ru/863ea5a6
PazBuTue xu3Hu Ha 3emiie 1o spam bubnuorexa [JOK

12 0 22.11.24
U TIepHOIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tallbl 3BOJIIOIUU
PacTUTENILHOTO U )KUBOTHOTO MUPA.

IIpakTuyeckas padora Ne 1 bubnunorexa [JOK

13 0.5 29.11.24
«3yyeHue HCKOMaeMbIX https://m.edsoo.ru/863ea8bc
OCTATKOB PacTeHMIi ¥ ’KUBOTHBIX
B KOJLJICKI[USIX»

14 CoBpeMeHHas cuctema 0 06.12.24 bubnnorexka [JOK
OpPraHM4YecKOro Mupa https://m.edso0.ru/863ea48e
DBOJTIOIHS YeTTOBEKa bubnuoreka [JOK

15 0 13.12.24
(aaTpoOmoreHes) https://m.edso0.ru/863eac2c

16 JIBrokytiue cuiisl ((hakTopsl) 0 20.12.24 bubnuoreka [IOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJIMH YBOJIOLUH 0 97 12.24
YeJoBeKa

18 Yenoseueckue packl U IPUPOIHBIE 0 17.01.25 bubnnorexa [JOK
aanTayy YeIoBeKa https://m.edso00.ru/863eaea?
O6o001ieHne o Teme

19 «BO3HMKHOBEHNE U pa3BUTHE 0 24.01.25
KU3HM Ha 3eMie»

20 DKOJIOrus KaK HayKa 0 31.01.25
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Cpenpl OOUTaHHS U SKOJIOTHUECKHE

07.02.25

bubmuoreka [JOK

baxTopsl https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl.
JlabopaTopuasi pa6ota Ne 3.
«Mopdo-roririeckue . Hudposas sadoparTop us
0COOCHHOCTH pacTeHUuH u3 116 GHOTOL I
22 Pa3HbIX MeCT OOUTAHMSY. 0.5 14.02.25
JlabopaTopHas padora Ne 4, bubmmorexa LOK
https://m.edsoo.ru/863eb10e
«Bausinue cBeTa Ha PoCT M
pa3BHUTHE YePEHKOB KoJeyca»
Touka pocra
bubmuoreka [JOK
23 buotnueckue GpakTops 0 21.02.25 https://m.eds0o.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
TIOTTYJISITHH.
IIpakTnyeckas padora Ne 2 Hudposas sadoparTop us
24 «Ilomc4éT MIOTHOCTH 0.5 28.02.25 1o OMOJIOTHH
NonyJsiuii pa3HbIX BUI0B
pacTeHuin»
Touka pocra
Coob1ecTBa OpraHu3MoOB — bubnuoreka [JOK
23 OHOLIeHO3 0 07.03.25 https://m.edso0.ru/863eb46a
DKOJIOTHUECKUE CUCTEMBI bubnuoreka [JOK
26 (3xocHCcTEMBI) 0 14.03.25 https://m.edso00.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN
97 3KOCHUCTEMBI. 3I<f)nomqecxne 0 21.03.95 bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus
28 [IpupoiHbIE SKOCUCTEMBI 0 04.04.25
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KonTtpoJsbHas pa6ora no
29 pa3nenam: «Bo3HMKHOBEeHUE 1 0 11.04.25
JKH3HM Ha 3emiie» U «Opranusmbl
U OKPY:KaIoLIasi cpeaa»»
buocdepa — rmobdanpHas bubmmorexa [JOK
1 18.04.2
30 IKOCHCTEMA 3eMITH 0 8.04.25 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
31 1 0 25.04.25
ouocepsr https://m.edso0.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 1 0 15.05.25
CocymiecTBoBaHUE TTPUPOIBI U bubnuorexa [JOK
1 16.05.2
33 YeJI0BEeYecTBa 0 6.05.25 https://m.edsoo.ru/863ebale
34 HToroBblii KOHTPOJIb 3HAHUI 110 1 0 93.05.25
Kypcy ouosornu 11 knace
OBILEE KOJIMYECTBO YACOB I10 34 5

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 kmace/ INaceunnk B.B., Kamenckuii A.A., Pyomos A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axkiimoneprnoe o61ectBo «3narenbcTBo
«IIpocsemienue»

* buonorus, 11 knacc/ [Naceunnk B.B., Kamenckuii A.A., Pyomnos A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axkiimoneprnoe o61ectBo «3narenbcTBo
«I[IpocBenienne»

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

MeTtoauueckoe nocobue/Ilaceunuk B.B., AkiiroHepHOE 00I1I€CTBO M31aTEILCTBO
"[IpocBernienue".

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/
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